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mm^} mmm 

(b) m^mi<Dmm(D-'mjSLx:^mtm2(Dmm<D-m<D±iz. ^n^enmi 

- (c) mmm2<D^'-hnm^-7^^ t.i.x. mnm2<Dmm(Dm.m3iz. mm 
mimmmt},tKM(Dm2mmm<Dyfmm^^Ah, -^(D^m Kommtrnm^ 

(d) mmf^ijkx:^m2<D^-' hmm(Dmm±Km i <D7.^—^m^m^-t^j: 

(e) rk^^x% mmmijSLZfm2<D^^-'hmmiimmmi(D:;^^'-^mt.^'^:^ 
irnvx. mmmi(Dmi^(Dmmmiitvmm2(Dmm(Dmmminz. mmm2m 
mm(D>f^nm^^Ah. 't(D^m2<Dm^^mm^no:itnz^*). m2<Dyf^m 

(f) rk^^x. mm^ 1 (D^^^-i^-m^^^-rsjimii.. 

(g) Mfa^i©'5f- h«^5:v^^i:LT. 1 <Dmm<Dmmmiz. mm 

, ^miz:jsi't:^:fmmmm^^(^^mt>^. mmm i (Dmmmmxm^^nr^mm 
m 1 (D^mmmmmm(D p nm^miztsH^yf^mmmm^^o^^m^ u %^miz 
■ r£:s,'^^xmmms<Dmmtmm^froJimt 

: m^m2] mmmii)^^m3tx(Dmii^mm<D^^it, 7bo°cB± 

m^m. 1 izmm(Di^mi^mm(Dmi^:^mo 

m^m 1 xii 2 izmm(D^mi^mm(Dmm:^m. 
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. mm (g) xscD^ic, $e>ic, mm^mi^mm±izmm^^-^-hmm^ 

^ff ti ^ vSMMS -e <g> 

mi^m 7 ] ( a ) ^® f^icm 1 1 <DmmRx:^m 2 <dm^:;&^w 

(b) ii>7&< i:=fotffiHiii ®fi^(D-giJcD±ic. mio)^-hmm^m^-t^. 
Jinn. 

(c) trffBll2 0MJ|c®^®^lc, tfffeili#mMi:tt;5*f©ll2#«M®^M 

(e) SfflBmi©>!f-h«^i:trria^i®^/^— 9-Mi:$:"7;^^i:bT. ttffHH 

(f) t&IHmi<?);^^— t^M$:l§?*t--g>X^i:, 

(g) trf«Blll®>?f- h«^$:v;;^^i:LT. I«IB^ i ®fIJUc<30*MSISlc, mm 
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(b) a^^is^K t^mmmi <Dmm<D-m<D±iz. ^-hmm^^m-t^tit^ 

(c) mm^-hnm<Dmm±tmmm,mm(Dmm±tnc. ^ti^nmu^xj^ 

id) mm^-hmmtmmmKDP.^'-'^mii^'^:^^ tvx. sffia^i® 

A-r^tLt^iz. mmm,mm^izmmm2mmm<D^m<^^mAL. 'e<D^mi 
(Dm^^mm^n^ :ihiz^ mmm i (Dmm<Dmmmizm2<D^mmmmm 

(e) ifffBmi;5:t)fm2(Z)X/^-i?-M§:|^5S-r-5Xgi:, 

(f) mm^-hmm^'^:^^' tLx. mmmi<Dm^<Dmmmizmmm2mm 
m<D^mm^^xh. m2<Dmmtmm^noz:inz^ij^ m2(D^m 
mmmmm^j^^'t^jimx&'DX. mm2<D^mmmmmm<Dpnm^mizi3 

■ 

(b) ^i?;fc< i:t)«&fa^i;5:tjfm2<z)MJi«<^-*gpc^±jc, ^ti^enmiRtj^m 
2(r>>f- vmM-ki^^-t^}^}L^\z. 'pf^<}L^mum2>mm.(j^-%^(i^iL\z^ 
mmw.ii^tf%2<Tyff-' vrnM^n^zvimzii <')m.mm^mm't^j:nt.. 
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(d) mmmijkxf^2(D^^~ hmm(Dmm±i:^^ti^nm I <D:;kK~vm^ 

( e ) mmm 1 Ax^m 2 (d^- hmmtmmm 1 (Dx^-ii-mt ^-^^.^ n v 

SM(^^M^$:^Ab> •e<D^||2(Z)?S'[4MS$:4Te)ri:lcj: fi?7S:<a::*; 

(f) laSa^lJtt>*m2(DX/^— 9-|^$:|g?*i-SX@i:, 

(g) mmmi(D^-hmm^'r:^^ ti^x, mtm i (Dmm(Dmmmz. m 
m-^mizisii ^yfm!^mm^^(D^mt)\ mmm i (Dm^itmmxmm.'^ntcm 

ttfia^ 1 ofiJUc i: mmm 2(Dmminz^ti^nmm^nr:Lmio)^-hmmt. 

m 2 mmm^mmtf^ \^ -':^^nr=.m I <DSD Emma. 

m^m<D^mt)mmm i ® s de mm(D p n^-^gpic^t^s^^i^^gM^^®^ 
iBj: <'j^^mizmm'^ntcm2(DSDEmmt.. 
mmm i >5:t>*ii 2 ® s BEm^<D^ti'en(D-mmicm^^n. mmm 1 <^m^ 
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[0 0 0 1] 
[0 0 0 2] 

yi^7.^<DUm^ti)^^-^^'V:&^o mzMOsmh'^yV:^9(D^^:^AyM. -r 
BW^i&W.-t^t^i^iz. - y^u-i y ■ :^^yt/3y (^o u r c e 

D.r a i n E_x tension :.SDE) ^jgSrJgffi-rSODAW* b V^o 
[0 0 0 3] 

mx.it. ^-hmm^m^Lt^wz. hmmcDmrnizmmy^^—^mrj^i^ 

{C. LDD(L.ightly D^oped D^rain) ^it, M D D (Mid 
ium D^oped D^rain) #jt> HDD (Highly JDoped 

[0 0 0 4] 

:r.^7.^yi/Bymi^t.it. -mmzi,t^<7)mm<Dyf^mmmmt>^itmm-m 
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~ X © fiiig ic V - X / K 1/ >r > ® yfmmmmimm ^*j^m^m-^f)m<. v-t. 

/Kb-f >'&I^i:|BIC#«M©;fM%ffi^M^;^>^0^$tlfc#ig3Z.^iM^$:^-r 
[0 0 0 5] 

^t-^^MtlJj!£ife«CDjp:Stt2 0 nm;^)^^ 3 0 nmSM{C-r-5(^7bW* LV^ ( 
SIA load map, 1999 #M) = 
[0 0 0 6] 

Ltc^, 'y\f.V K • I^-'t;!/ • Tn-;i^ (R. a p i d TYi e r m a 1 A^n n 
e a 1 : RT A) U — if • i^ — v;i/ - yniZJ^Ciiaser Xherma 
1 P.r o c e s s : LTP) ^$:fflV^T>^:t>®?S^^fb^aS:ff RTA^ 
;S:t)fLTP^l?li, iim(Z)TA (Th ermal Anneal) ^ J: U %#M 

Sialic #NSlcm< 7&^o^»fii^lS-gA'5^ii^lc^>fbf -5 ^-^^#-5 r h^b^T'^So 

[0 0 0 7]. 
[0 0 0 8] 

mm tim^ L J: e) -r ^ ^m] 

((D) h^yp^^j tm-r^o ) 3. 3 v;&jif(Dffi«ffiT'C7)i&# 

^wig-e^u, Am;tj (I/O) lai^&^^i-^ (ji^T, 

6 2001-3097946 
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[0 0 0 9] 

^26 (A)S:tJJ|g26 (B) It. S D E«lit$:filM Lfe^SMI&f^fl^ h ^ > i;^' 

M« b 2 ^##:^gCD ® T' ^ o 

[0010] 

02 6 (A) it. SDE|g^$:l^mjEffl(Z) h'^^i^'X^^lCM-f S 
[0011] 

El 2 6 (A) iz^-t^oiz. pm-yvnym^e 0 oiz. m^^mmme 0 0 

0 2{c>f- hM(Dm^^mmmi'^mh^yi^y^^^mm-t^o -fsmmi'^mh^yv 

7s^(D^\(Dff- h«®6 0 6 S:, tf- Vmwm^ 0 4 $::frbT pMi/y n>S 
«6 0 0±ic?^^f So ^2MJ^6 0Z\z.ff-'V^ij^^\s-Mm&no^V'yyV7. 

^timm-t^o mmmm(Dh'^yv^^^m(Dm2<D^'- hnme 0 nt. v 

mmm^ 0 5 $:^LT pM2/U n>a;K6 0 0 ±}C?^f!^f "So 
[0 0 12] 

-m^m^mcy Vyy VT. ^ il^WJEM® VyyVT^^lL h«i^T(5DfI 
^|!cA^?>^{R!l<0^#^*;S«(7)^SSl$lCi^< n^©SDEMi|g6 1 1 SDEM^ 
6 1 1 ic^< nMv-:;^/ Kl^-f >fl^6 l O i: bTV^-5o 
[0 0 13] 

^i:S.t)f||2®^f- hS^6 0 6^tJf6 0 7®MMlCtt. X/^--9-M6 1 2 
?^fig$ti, 9-M6 1 2®^##;MJac0|gMgP{cSDEfIi|Sc6 1 1 

[0 0 14] 

f^&> l^l^t)f||2<Z)>if~ h«@6 0 6^tJf6 0 7®±MJii:> y-x/Ki/-f 
>Mi^6 1 0®*®il{C. mXMC o S i ^ifCD^Mi/Ui^-^r K» 6 1 3 5:?^^ 



miiE# 2001-3097946 



#2001—256108 



[0015] 

^i??:R&lfcf'5fe«b{C, nM®SDEM^6 1 1 il ^ (DT <D p m^mi^M^ (^V^ 

BBjb'^M^ S J: e) ic S D E Migc 5: J^^-r ^ ® ^ ^o 
[0 0 16] 

[0 0 17] 

gl26 (B) SDEfIJg5c$:l«5tl&f^M® h^>S;^'::^^?{CjgLfc#|jttcLfc 
^-^©P^MET'feSo 02 6 (B) {CfeV>T. 02 6 (A) iC^bfe^^M 
^i:|WI#®«^MmfcMLTli, BI2 6 (A) {C^ Lfe^f -^JCl 0 0 5: b 

[0 0 18] 

02 6 (B) ^C^•t^i^t^CfeV^T^i> P§5[e/U H^S^V O 0±®||lfIJ|!c7 
0 2 ^||2M^7 0 3 ^:^)':iif^$tl, ^tl^tKDfl^ 7 0 2 , 7 0 3 {C, 

MJUt7 1 l3b^?^^$tlTV^-5□ 
[0 0 19] 

SDE«7 1 lit. -mmm<'^m(oh^yt^:^^izm-t^^oiz. -t^&fc-^,, 

[0 0 2 0] 

(Ion) (DM^P*^^l5So "T^t)-^, ]^«JET'|g«I-r ^ 
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E S: f S i^^M ^ -5 o 
,[0 0 2 1] 

[0022] 

[0 0 2 3] 

mmtim&-^tir=.^mi^mm^mmt^j:mt. (b) mmmi(Dmm<D-mjk 

t^mm-t&jimt. (c) mmm2<D^-hmm^'^:^^ tvx. mmm2(D 
m^(DmmmK\ srfiami#«Miii±M*f(Z)02^mM©^M#s:^AL> 

. (d) mmmijkxj^m2<D^- hmm<Dmm±izm 1 <D^^—i)-m^mm-t 

^Jimt. (e) ^>^CV^^?, «fflBl|l>5LtJ«^2©>?f- hm^ttfffH^lCO:^/^— 9- 

m2<D^mmmwimm^m^-t^j:mii. (f) rk^^x. mmmi<D:>sK—*)-m 

&Bi^5St- SX^ii, (g) ttfiami®>^-h«@$:v;^^i:bT, t&IB^l^M 

i^c^^Mgptc, mmm2mmm<D^nm^^AL. ^(d^. ^3(omm\:.mM^ 
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[0 0 2 4] 

vy h^^vr<Dmmzmm-t^:i-ynm<D'^^p^m±x^^o 

[0025] 

2<Dmmi!imM^tir:i^m<^m^^mm-t^jimiL. (b) ^prj^<ii^mmmi 
<Dmm<D-m(D±iz. mi(D^-'hnm^m^-t^>jimt. (c) mmm2<Dm 

(d) t«faiii(5D>5f- vmm<Dmm.±\z^i(D:k^'-^m^mm^^jmh. 

m-^n^^t.\zi:^). m2(D^mmmmm^mm't^jimii. (f) mmmi 

(D^^-V-m^m^^^Jmn. (g) iyfHmicZ)>f-h«^^vxi7i:LT, 

mmmi <Dmm<Dmm3iz. mm^2mmm<Dyfmm^^AL. ^<d^. mso 
1 (Dmmtmmxmm-^nr^mmm 1 ©^MW^fi^iic® p ng^^gisic^i:}-^^ 

^ t- -5 ^^#:aS® iSJt ^ ti S o 

[0 0 2 6] 
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-r ;i/ w -t <5 :^mmmmmm ^m- •r^z.ttf^x-^^. 

[0 0 2 7] 
[0 0 2 8] 

t.^\z. 'prj:<h%mum2o^m.mo^-'m(D±.\z^ - vnm}Lm\:>m\z 
ii^)m.tfim^j^m.-t^:rMii. (c) mm^-vnmo^mm^iiimumfimo^m 
M±i:tc, ^n^t\miM^2(D7.^-^m^m^-t^-xMii. (d) wm^ 

tfria^ 1 mn^}iKM(Dmnm.^m-t^^ 2 #sM®^Mifei?:?iA-rs t.t.%\z 

^fe) r ^ i; u > itftHH 1 ©M^®^jig[5jcii 2 (D^tmmmm^m^-r ^ 
t^iz. mmmtfim^i&mmt-t^jimt. (e) iff»B^i^t)^ii2(Dx^— t?- 

tiz^^j, ^2(D^mmmwcmm^m^-t^j:mx^^x. mmz<D^mmi&mi 
mm(D p nm'^miziB\-j:^^mmmm^m<D^mi)^. mmm i <z)?sm^st'?^ 

j:ij^Mmizrjt^^i^xmmm2<Dm^it^m^n^j:mii^m-t^^mi^mm 

[0 0 2 9] 
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[0 0 3 0] 

^m^nt:Lt.\z^ mm'm2(Dm.wt<Dmmm\z^i<Dy(^mmmWim.m^mm. 

^-^m^mm-t^ t.t.^\z. mmmifimo>mm.±\zm 2 (D7.K-^m^m-Wi.-t 
^jinhL. (e) mm^iiSLnm2(D^-vnm}imu^ioyy.y<-'^mh^^ 

V > i-'ti {c Iff fan 2 ^ ^ A-r -5 ^ t) t&fa^ms mzm 

m^2mnM<D^mm^^Ah. 't<Dm.^2(Dmm^mM^no^iL\z^i). ^ 
ii%\z. ^mm.w.m^m^m.mt-t^:rMh. (f ) tffga^i;&tjf^2(Z)::^/>^— 9- 

mmmwLmm(D^ nmi^m\ziQn^^mmmm6^^(Dmmf)K mm^ i ©fs-ffifc 

[0 0 3 1] 

m2<Dm'}'m.mii<D\^^M'^--fs(Dv-7./ \^,v-(ymMi.^^m^^t.nmz. 
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[0032] 

mm(DmMmzmm^n. mmm 1 mmmiii,t^M<Dm2mmm^nmii^ k- >^ 

p nm^mz:Bn ^^mmm.^^(D^mif^mmm 1 ® s d emiiic® p n^-a-sp 
izisi-f^^mmm^^oy^mj: ^j^Mmizm^^nr=.m2<DSDEmmt. m 

mm 2 (Dmm tx-^n m^m izm^^ ^^nmmrn^^ c & s y - / k u 

[0 0 3 3] 

±m(D^mi^mmzn\>^xit. m2<DSDEmmii. -e©TCDiii^sc«M®^ 

tt'^mm^n^o $6tc, mnBmb^yv7.si(Dmi(^sDEmmi,t. mmmi^ 

^t-'S p n^-^$:tjofe«?), ;}-N^y h^r-v u 7(Dm^izmm-t^:tymm,(Dm<}^^ 
m±x^^. V -:7.x ymmtimmzm^^ti. 'e<Dmzmi:^mmm^'^ 
n^fc^. mmm KDrnMn mwm 2 ® x- p n m^m izi^n^ ^^mmm 

[0 0 3 4] 

:^nm<Dmi<Dmm(Dj^m\z^:^^mwmn.^x:f^<Dm^-i3m\z'D\^x 

mi (A) ti^^mz (H) *T'$:#fl^bT, fi^'T'So 
[0 0 3 5] 

mi (A) \Zm-tXo\z. mx\t. ^M«^5 X 1 O^^c m"^(OpMi/U =1 
>a^l 0 0{C, i/^n - h l/>5^r>r y b-i/a (shallow Tre 
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nch Xsolation:STI) ^{C j; Vm'f'^^mmi^ 10 0a ^J^^f 

01 (A) ^c^v^T^i, m^^mmmi 0 0 aiz^^xiyv nymwii 0 0 
(Dmmmiz. mK^m^f-mmi o 2 t.m2<Dm^m^i 0 3 i:®2a^®^^M 

[0 0 3 6] 

mKom'f-mmi 0 2(7)^msi 0 1 a(Dpm^mmmm^ 5 x 1 o^^cm"^ 

X 1 0'^^ cm'^mmizmm-t^. mK^m^mmi 0 2(Dmm3i 0 1 atmz 

(Dm^mmi 0 zaymmmi 0 1 b i:<Z)p§i[^MW;g$:^;t'5 3i:{cj;»j. m 

Kom^mmi 0 2 i:ii2(D^^fii§!ei 0 3 inz^n^n^^-^n^ h^yt^::^ 

^ ® L ^ V S: S r i: T' ^ S „ 

[0 0 3 7] 

HKD^^fMi 0 2 i:||2(D^^-MiSci 0 3 H^^tit/ V nym^i 0 0® 
-So ll2®^^fIJgcl 0 3J:lCV>l^$:?^^b,||l (Z)^^^MJ^1 0 2 

[0 0 3 8] 

m I (DM^mm I 0 2 ±izit. m^m2nm(Dm^tiyvzi>mi 0 4iDK m2 
„ :in^<Dmityvnymi 0 A. losii, ^-hmmmnLxmrn-t^o 

[0 0 3 9] 

?^V%T% mm.±izm^ I 8 0 nm<D^^M,-yVziym^J^m.t^o #MSt/U 

nym^^^^--y^'vr. m I (Dm^mm 1 0 2 ±iz. mpnt^^-hn^ o n 
«Mi 0 7 ^m-to Hi hm«i 0 6©e)-^«McD>?r'- h^^m-t^^- 
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[0 0 4 0] 

mi (B) iz^-t^^iz, mi(Dm^m^i 0 2±^moy^ hui:^:KhRi 

2 Ok e V, K-X»4 X 1 0 c m"^^: f <&c m2(D^~ hMMl 0 li)^^>t 

10 0 OX^-ei 0^9r^(Z)|^^aS:^f e)= «'Kl^caA$ti7^P-1'^>7b'J?Stt 
[0 04 1] 

ii2®>^-hm^i 0 7 cD^w^^^^^Jiicfc, mi<Dnm^mm(Dmm^n 
mmmmi 0 & ff^mm&m(Dh^yv7.^(DSDEmmt.r£^. 

[0 04 2] 

CVDmiZJzijm^ttyVnym is iN x) S:, MA«1 5 0 nm(DJ¥$-e*i 

m-t^o ^}Z^^'<^y:^y^y^^m (RiEm) iz^v. m^tt^v ziym^^m 

^2|c^^l 0 0^®<^)^lgc^C^V^TM:&'i4x^v5^>^^$:^f Ell (C) IC^-ti: 

e)ic, mi(D^- hmmi o e i:ii2(Z)>y- hmmi o i }i(Dmmzmi(r>ys^ 

-■9-Ml 0 9 SrJ^^-rSo 
[0 0 4 3] 

EI 2 (D) {C^t-J:e>{C, ||l&t)f^2©m^Ml^l 0 2^t>*l 0 3 f^lC, M 

;i/:aE^- 3 0 k e V, K-X4 2 X 1 0 c m'^T'fe-So :ll 1 ^U^H 2 (Z)>!f- 
^Si 0 6^t>M 0 7 (MMIfe^M) 10 9 ^7bW^>iiA<Z) 

•T;^^'i:^'J, |g 1 1 o 9 c?)^{a!l(Z)^#^«^ i o Q\H<Dmmmz 

, P>f;r>*^?iA$tiS,. M;tliRTA^lc cb 1 0 2 5 *C-e 3 f3>fS®i^^a 

[0 0 4 4] 

^ 1 (DT.K-'^m 10 9 1 0 0 <Dmmm\z. V-T./ K U 
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0 1 ij-M 1. 0 9 <z)^$^^ic=m^-rsBEfSife'i-tpgT e>tiSo 

[0 0 4 5] 

M^«P^5:MV^fe'5?al^y hni^y^^^'^lC J: H 1(Z) X - "tM^ 1 0 9$: 
h«@l 0 6lCMLTM^6«ffCB^^i--2,„ 0 9<^)|g^5g{Cl±. ^ 

:^-'V<D^ptj^\i^^^ij)]/}^^^ :r.^y^y!f i,Cliemi c & I D^r y E.t c 
h i n g : CDE)^S:fflV^T%av^o EI 2 (E) {C:mt-<fc e> JC. h«Ml 

0 6^t>*l 0 7®MMA^e)>^^--9-M5()'^IS?5S^tl-5o 

[0 04 6] 

02 (F) {C^-rJ:e)lC, ^2®^^MJ^1 0 3_hS:ge) h h 
i^R 1 2 ^l^m-t^o yi^V\yVy^ hV^^^R 1 2 ilfgl <5D>^- 0 6 

^-^7.^ hLi^x. mKom^mMi 0 2(Dmmmz. m7L\tm.m (as) $:>r;t 

ymt.hX^:^y^K^n^o >(^y'^X(D^mt. ;!jD5t:i::^;i/^- 5 k e V, 
K->C*1 X 1 0^^cm"2i?feSo 
[0 0 4 7] 

y Pi- h l^i;;^ hv^^ R 1 2 Mx.{^LT P^lc^ U, As-f;t 

>«)?S'ISfbMS$:^?e>o LTPli, M^li?g^;R3 0 8 nm(Z)Xe C 1 
if S:Mv^Tf^e)a l/-- !f<Z)7\VP::^fefey©x1^;i/^-SgSli, Mx.ti2 0 0mJ 
/ c m^;)!)^ e> 4 0 0 m J / c ni^®|gH|^-e^5o 
[0 0 4 8] 

mi cD>if- h«ffii 0 6 i:y~x^t>*Fi/-r>fIi|Jci i o hCDT^CDS^ 
«»gI$tcm3(Z);fM^Ji£^^Jgc (SDEfliig) 1 1 l;b^?^fi^$tlSc SDEMJUc 

1 1 Itt. SDEMJUcl 0 8<fcy=fo, nStf^M^Jfetl(Mi|Sc<^)J?$;?)^SV%i:^=folC 

, nm^mmmmtf^'M^^o sdem^i 1 1 i:^oT(^pM^M«ifeM^i o 
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4f2001 — 256108 

o 

[0 0 4 9]. 

Mx.liC VD^JCJ: m-^l 5 0 nmnm<Dmitt/V :ny (S i O9) 
StCfc^oTm-ffct/U i3>m$:M^ttx^y^>i^f So EI3 (G) lC^-t<fc^lC 

, 0 6 ii||2(Z)>y- hS® 1 0 7 i:(^)MM^cS2(Z)>^/<-•9- 

Ml 1 2 7bN3SS„ 

[0050] 

f^S> S3 (H) {C:m-r j:e>lC. jt^cDi/V •l?->f F>^D-feXS:MV%T, V-X/ 
Kl^-f 1 0®^Mai5^>^- 0 6. 1 0 7 ©JiMlc^Mi/ U -t^^f 

KM 1 1 3 $:?^^LT=b^V^„ 
[0 0 5 1] 

Jet±{c^^Ufcmi®ilM®?^]llcJ:S^^f*:^S<Z)|g5t;^?SS:MVN-5t, M 
5ilc2o(Z>MOS h^>t^':^^ ^?^i!fe-rs^'^lcit^TX^iS[*^^6l>-r'So HI 

, MC^#f*:»^l 0 0 JKDH 2 ©i^^M^lc 1 0 3 {Citg£6?;>?f- h:R<Z);RV^]^« 
JEfflCD K^^S;;^^ S:0J5g-tSZiai7b^7?^So 2a!li®MOS F E T S:Srj>5r IC?^ 

±fBcD^igMtC J:-§>XgJCfeVNTli, 3 UlCO-f Ail S.EKDvStt^b^S^:^? 

[0 0 52] 

iSiti&'f^ffl iii^mjEEM® h.^':yi;?;^^ i:(Z)y-:;?./Fi^>r 

[0 0 5 3] 

]g«ffiMcD h^>s;^':;?.^(7)y-^/ F 1^^ >M^i:ll2 oD^^f- KM 1 0 7it 

T<Z)5^^:^^;i/MJ|5ch(Z)r^cZ)M^S:il<^lll ® S DEMJ|!cl 0 8 l±, pMCD^mffi 



ffifiE# 2001-3097946 



i^2001 — 256108 

[0 0 5 4] 

mmmi^m h ^ y <D)/ - ^/ \^ ymm 1 1 otmi<o^- hmmi 

[0 0 5 5] 

1 0 aizit^xm^K m^r. l|2®SDEfigci 1 1 ^i^<z)T®pMco#S'f4 

, mcDSDEMJ^l 0 8{CJt^T^I^J&^^»^*i^$tlSo t^^oT, 
[0 0 5 6] 

llifIJ^i:S2MJ^i:T^S^i«i(DnM^M4^mS^n:7T>r;i/^v>ttp n 

[0 0 5 7] 

LTP^S{Cj;Ul|2(Z)SDEfIii)cl 1 1 t^tC, t^V^ymmi 0 0 
[0 0 5 8] 

^{c«ifll-r-&7ti?)jc, SDEMii!c(DT(c, y-v^/K U-f 



aiSE# 2001-3097946 



#2001—256108 



[0 0 5 9] 

(H) izwimxB^n^^vic. m2<DSDEmmi i i]kx:^mi<DSDEmm 
1 0 8(DTicjK>!r>y h^AM^Uci 2 1a, 12 1b {vm^ummmmm^^ti 
) fi'^m^'^n^o h^Ammi 21a, 1 2 1 bti, ^tvxm^^^ji 
m^(Dnm^Mmt^^<Dx. mmmi^mo:)h^yv^^iz(7)^mi-^x^M^K 

[0 0 6 0] 

-15keV, K-X»4 X 1 0^'*cni~2(D^f4:-e>r5f >aALT=fo^V^o 

u ye )i yr7.it Jim :r.t.fi^x^^„ ^<Dmzm2(DSDEmmmoy>(:ty . 

[0 0 6 1 ] 

mmm^mt. m^it. i o o ox:x' im^t-ttnt!^\i^o 

[0 0 6 2] 

mia>4^y^Aj:mt. 10 0 ox:x i ofm<DRT Am^^mmMMnim 

^nz). ^<Z)^JC, >y-h«^1 0 6, 1 0 7®{B!fMtC||l 9-Ml 

oQ^m^Lt^^. v-7s/\^\y^y^m.mm.m(Dm2(D>(:ty'^AJimi. i 

[0 0 6 3] 

Emmi 0 B>^w^m.-t^fci^(Dmio)^ityx^AxM^no. ^'mtmm^no 

trjtC, ^-Vnmi.O 1 0 7<Df!lMlC||l CO^/^--tM^l 0 9 ^J^^bfeit 

1 9 2001-3097946 



#2001—256108 



mjim^ffoo f^^imm^ im^w&v^^o m^. ^(DJim^m^^^t. m 
(DSDEmmi 0 8 tv-^x\^u4ymmtv. m'mtmmizmLr=.^if^f3m 

[0 0 6 4] 

^COV^T04 (A) ;&NP>05 (F) ^X^ ^mmVXmm-t 
[0 0 6 5] 

^(Dmi<DSDEmmi o 8S:?i^^bfe^> y-y?./ Ki^>r >MJici i o^mm 

v^T^i> * TV -;^/K>-f >MJ|lci 1 0 ^i^cv^T^ l|i®SDEfM 

l0 8$:?^fifeL, S^lc||2®SDEMJ|cl 1 1 S:?^^-rSo ^ n I2::^^f4^^« 

[0 0 6 6] 

04 (A) lC^-rJ:e)lC. i/U n>S^l 0 OJilClif^$tlTV\€)||l (Z)^^ 

mi^i 0 2±izmi(D^- hmmi o 6 m2a)m^mmi o 8±izm2<D¥ 
-hnmi 0 7 ^mm-t^o 04 (b) {c^-ri:ei(c, iii(Z)>?f-b«@i 0 e 

h||2<Z)^f- h«Sl 0 7(Z)MM±lCX/^— 9-Ml 0 9 S:?^^-rS„ 04 (C) 

iz^-r^oiz. mi(D^- hmmi 0 6s.t;^>^^-iM^i 0 9 iim2<D¥- hm 
mi 0 '7Arj^:^^-'^mi 0 9 ^-^x^tLx. ^ yi-y^Atm^^tm^n^^ 

[0 0 6 7] 



2 0 
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4t200 1— 256108 



05 (D) {C^t-i:e){C, X/^--tM^l 0 9 $:|S?5S-r-5o 13 5 (E) iZ^-t ^ 

m 

- 1 t.V-7./YV^y^^mi 1 0 ^CDr^$:^<^||l 0SDEfMl 0 8 

•6c 1115 (F) {C:^-t<l:^{C, H 2 ©^^fligc 1 0 3 ±S: l/S;?;:^ h ^.R 1 2 
T'^v^, l|l(Z)^^fIi|Jcl 0 2_hlc-r:r>aAi:?S'l£'fl:^ili:S:ffe)Z:i:lcj:y 
> 0 QhV'-7./\^\y>{ym.mi 1 0 i:(Dr^$:|?|<'^l®S 

. DEfl^l 1 1 

[0068] 

Jgt^, ml®ll^g©0)K^cfev^T0 3 (G) JRtJfEIS (H) $:#MbTI5i^b 
[0 0 6 9] 

:*:^?^M^cj:64^##:fi^^$:Mv^7t^^^c%. i^«iEE^(D h ^>^:;^'X^©y- 
||<M|l(Z)SDE^IJ|5ci 0 8li. pM®#«'ffiS:^t-<5*Mg|Sl 0 1b i:®^® 

[0 0 7 0] 

mmm^mV'yyV7.9(D^J-::^/\i\^^ym.mi i 0i:||iCD>!f- h«®i 

0 6ftTCD5=-^:^;i/M^i:(Z)r^(DM^$:M<?l|2CDSDEMi|!cl 1 I lit. 

[0 0 7 1] 
[0 0 7 2] 

me (A) ii^ibm^ (M) $:#MbTiJi0^t-6o 



ai!iE# 2001-3097946 



I 



#2001—256108 

[0 0 7 3] 
[0 0 7 4] 

0 6 (A) iZ^t^OiZ. ^Un>«^2 0 0$:, m^^mmm2 0 0 aiZj: 

sstt&^i-s^^^M2 Ola, 2 0 1b ^m^t^o mi<Dm^mm2 02 

±iZ^^--^- hmm2 0 6 ^, fl2CD^^M^J:lC>^- h«ffi2 0 7 SrJ^^-T 

f^d, ^^-^-hmm2 0 6 iL^-hmm2 0 7 mtmmzitmi^mmm^ 

[0 0 7 5] 

^^-y- h«^2 0 6«, M|tei^m2 0 4±fC?^^$tl. 1 5 0 n 

m<D^m^iyV Z2ym2 0 6 b i:, ^<Z)±{CC VD^^fC J; 5 0 

nm(Di/U'\)-^ \^^im±m(DmittyUnym2 0 6 Bit^^tio ^- VmM2 0 

7ii, ^-vmmm:2o ^±\zm-^-^t\>. jss i 5 o niii<z)#M^^>uii>M2 

0 7b i:-e®±lCCVD^SlCj: 5 0 nm(©>>Uif>r KfCRSltM 

®l?^bS> U n >M 2 0 7 a $:^t^o 
[0 0 7 6] 

EI6 (B) ;«)>e>El9 (H) ^T'lC^tfXSli, 01 (B) *^^|g3 (H) ^X 
[0 0 7 7] 

06 (B) {C^fXST'ti, l|l®^M«iS:fI^ (SDEf«) 2 0 8 §:?^ 
WL-t^o 06 (C) iCa^-rx^T'li, >?f- hm«©ffi[IMlCX/^--»?-m2 0 9 
m^^. 07 (D) {Cmt-XST'tt, y->^/FW>r>IM2 1 0 S:?^^-tSo 

07 (E) ic^i-x^-eii, T.^-'^m^^^-t^o 07 (F) jc^fxs-eii 

» 
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#2 001-256108 



h-^:^^ ^m^i.r^mzm^^t<Dmm^n\'\ mzo^yf^mmmmmm (sdem 
-9-1^2 1 2 ^mm-r^o 

[0 0 7 8] 

-e<©^> EI 8 (H) izm-tJ:oiz, f^K^m^mmz 0 2±iz. ^sr^-^- h.. 

- h 2 0 6 b^t>*2 0 7 b®i/U-t>--f Kfb^R&lhf -So 
[0 0 7 9] 

08 (I) lzm-t^t>lZ. l^^lt:;^^X*y'CVD^S:MV%T, ^$ 7 5 0 nm 

©m-fbi/U n>m2 1 4 ^««^®{cj^^t- S8 (J) izB-r^vlz. m^t 
i/U n>ic J: y?^^$tifej^/<--b-M2 1 2«)±BS:x-/5^>if:^ h.yA°i:LT 
, it^m^^^mm iCh e m l c a l Me chanical P_o 1 i s h 
i n g : CMP) miZJ^ ^5 h«®2 0 6<D±m (2 0 6 a) SrMffi 

^■ti:<5o hm^2 0 7®±ffi (2 0 7 a) tMmt-^o 
[0 0 8 0] 

gI9 (K) JC;^-rj:e){c, m2(Dm^Mm2 0 3±^yyf huV::^h'r:^^R 

liz^ijm^o mi<D^^-'^-hmm2o e ms (j) ) ^mmt^m^tty 

Un>M2 0 6 a (0 8 (J) ) & >'^y^^(Z)x-/^>^•M?:Mv^;t'i7x^y h^Qi 
SICckUfii^^L, rjJ(VNT% #Jg^i/U n>M2 0 6 b (0 8 (J) ) S:. CDE 

»;>5r'-h^^i:i^2 0 4 (0 8 (J) ) ±^m^-t^c ^^-■^-hmmii'^mm^ 

4xTVN7^>?>/^--9-J^2 1 2 |^lC^Pg|J2 1 5 tl-5> = 

[0 0 8 1] 

09 (L) iz^-t J^olz^ t/V nym^2 0 0±M±iz^ M;iliH f Ogici: 

1 5 nm(D-mmmmmm^^2 i e n. m:^itT iNiz^^jm^ 

$tlfcJ¥$ 3 0 nmCDAV ^;i/»2 1 7 t^mm.^^o 2 1 

6 ilAUT^^;i/M2 1 7 iltC j: »JggPg|J2 1 5 4x^o 



2 3 
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#2001—256108 

[0 0 8 2] 

C^f4^Cb•TtJav^o EI9 (M) IZ^-t^oK. ±mmz 16,21 7^t>'2 1 
[0 0 8 3] 

'm^\.xMmnMmmm (Hf Ogj&a') t^^oT, 

[0 0 8 4] 

h ^ > i^x ^ S: J; U ^^fi«flcigJt-r S z: i: ;{)^T'^ So 

[0 0 8 5] 

i^, 0 9 (K) ^C^■t^^M^C^3V^T, |^2®^^fl^2 0 3 {ci/i^^:;^. 
[0 0 8 6] 

±M(Dmm(Dl^m\Z^\^X. i/U-y-'f Kfbl^lLM2 O a a, 207 a$: 
> ^-fbS^Un^m (SiNx) {Cj:y?^^L/, ^ 2 <Z)XA;--b-l^ 2 1 2 ^M-fb^^ 

a ^ C D E t-ti lim v^ „ 

[0 0 8 7] 

r^{C. miO (A) Tb^^Sll (F) *T'$:#MLT. :$;|§HH<Z)m 2 ®||M<35 
[0 0 8 8] 

2 4 ffiaE# 2 0 01-3097946 



#200 1—256108 



mio (A) izm-t^t)iz. i/v nymwt2 0 o±izmM^nx\i^^mi<Dm 

^mm2 0 2±{C^l ®^^-->if- h 2 0 6 ||2®m^^f«2 0 3±IZ^2 
(D^^-'-^-h 2 0 7 ^mm-t^o 010 (B) lC^-rj:e>lC. mi(D'$t^-Jf 

- h 2 0 6 tm2a)^^^'-^- h 2 0 7 <Dmm±iz^K-^m2 0 9 ^m^-t^ 

o 

[0089]. 

miO (C) lZm-t^t>lZ. Hi <0^^->?f- h 2 0 6:at)^X/^--»?-m2 0 9 
tm2(Dit^-Jf- h 2 0 7:5:t>'^^-i^l^2 0 9 i: 5: "TX ^ i: b >f:r>?£ 
Ai:?SmI:MSS:^fv^, y-X/ KU'-f >MJ|lc2 1 OS:?^^-r 'So 
[0 0 9 0] 

®i 1 (D) izm-t^olt, 7.^-'*)-m2 0 9 ^^l^^-t^o mil (E) izm 

•tJ:olZ. mi(Dm^mi^2 O 2±^l/i^7. hT^^^R2 1 t?^V^, H 2 (D^^^ 
Mgc2 0 3±iZ-^yi'ymXiim^<tmm^no:r.t.iZ^i), ||l(DSDEfI^2 
0 8 $:?^^!Kt-'So mil (F) iZ^^^oiZ. m2<Dm^mi^2 0 3±^Ut^7. 

h'^^^'vm^^ mi<Dm'?-mm2 o 2 ±iz-^ ^y^xum^^itrnm^nz) n 
iz^ij. m2(DSDEmm2 1 1 ^m^^^o 

[0 0 9 1] 

m2(Dmm(Dmmiz^\'^xms (g) i)^^m9 (m) ^x-^i^mi^xm 

[0 0 9 2] 

izmm-t^^-h(Dv-'^m^^mmx^^o 

[0 0 9 3] 



2 5 
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#2 001 — 256108 

[0 0 9 4] 

, g|12 (A) i)^^mi4: (H) *T'S:#mbTiJfc^-tS„ 
[0 0 9 5] 

mso 0 aii}K ^ U n ymm 3 6 o $:||i (DM^f-n^ 3 o 2 2 (Dm^m^ 3 

0 3^$:1S^^S<. S«3 0 0(D^M^{cMx.«M'fcS^M#jaig$:^L/> pM 

<Dmmm^m-t^mm2 o i a i: 2 o i b ii&^^f-So 

[0 0 9 6] 

0 Sit. ^tLxyfmmmmMm^m.umt.LxmmLr:^m.trim^^B^-t^r=. 

[0 0 9 7] 

mi 2 (A) iz^-t^^iz. mKDM'f-mi^s 0 2\z^ ^- hmmms 0-4: n 

[0 0 9 8] 

mi 2 (B) {c^i-j:e){c, iii(Z)^^fiigc3 0 2ji$:^vx, mzcDm^mm 

3 0 3 lCggP3 0 7 ^m^-t^y:t h Ut^:^. h'^:^i^R 2 1 S:?^^-r-5o y^h 
UP^ h^^^R 2 1 §: y'^^ LT, 3 0 7 P^XMBi^ ^^Mi^^^S 0 

ocDmmms o i hiz^mmmwcms o 8 $:?^fi^-r§o ^m^ms3 o s ^-r 

:r>aA^S&Mv^T?^^t-So P>f ;r>$:iD^x:^;bdE^~ 2 0 k e V, 

F-X*4 X 1 O^^c m~2(Z)^#T'>r:r>^At-So h Ut:^:^ hv;^^ R 2 

1 ^i^5fe-r^o 7i?CVNT\ RTA^^$:m^^T, 1 0 0 0°C, 1 0 #CD^f4^T'®Mtt 

[0 0 9 9] 

UP>^ h'^T.^R 2 1 Sr|§55Sbfe^, i/U 3>S^3 0 0 ^SflC^fki/ U n > 

ll$;?^^1-So h U y ^'-r -^^{C<k n 2 <Z)^^M^ 3 o 3 _h ^ 

^ huv^h^:^^xmoo ^<D^. m:^ii.:i^v^y^miz^vmiti/Vziym 



2001-3097946 
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[0 10 0] 

Ell 2 (C) {c^-t<ke)ic. l|2<Z)^^MJ|lc3 0 a^lc^-fbt/U n^icfc U?^ 

3 0 9 a;&^^S. 

[0101] 

mis (D) izm-tJ^oiz. ^7.^ms 0 9 h hmms 0 6RXJ^::^K 

Mx:^;i.d5?- 3 0 k e V, F- X» 2 X 1 0 c m'^il b fco r;^CV^-e, vStt-fb 

(Dr=.tb(Dmm^nz). mmmmcD^mt. m^itRTAm^m^^. i o 2 s-c 

[0 10 2] 

r^VNT, ^^/^-i^-ms 0 9a x'X^J^MS 09b il^l^^-T-So 
[0 10 3] 

Ell 3 (E) izmTJ:'^iz^ l|2®^^Migc3 0 3±iC7>j- hl/$;;^ h v:^^^ 

As^yty^. 5 k e V, K-Xi 1 X 1 0 c m"2-e^At--5 

c bi^'X hVXii^R3 1 Srlg^Sfef'So 
[0 10 4] 

TPmm^m^\ mi(Dmmo^Mmiz-Bi>^^^3(D:^mmmmmm (sdem^ 

) 1 1 1 (Z)?gM^Si:llfD^f4^i?^fx.li.fcv>„ 

[0105] 

©13 (F) Km-r^^iz. ^-hmms 0 6<Dmmi^. v-x/Fu>r>fi 

[0 10 6] 



2 7 
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[0 10 7] 

la 14 (G) icmt-J:e»lc, 0i<Z)0^fIJ§Jc3 0 2icfevvTli, h'^yP:^^ 

Srll^^-tSo ^2(D^^fUl!c3 0 3±KiyV^^ K-ffcR&lhMS 1 2 b*«?^^$tl 

^2<Dm^mm3 o 3 {c?^^$tife®fiiS3 0 8(Dmmiti/v-*)-4 \^itm± 

M3 1 2 bJC<t y^MStlSo 
[0 10 8] 

m%m^^^^}l. V-X/Fl/-f >fM3 1 0±.M^- h«®3 0 6_hJCCo 
S igM^'^'J^fi^StiSo Mx-li. ;^/^--!?-jl3 1 2 aJt^CJ^J5g$tlT^^S*;K/^i; 
®C o^MJlS:fii?5&"r<5„ f|2®^^fM-hlc?^^$tiTV>-55^H/J5<Z)C o^M 

[0 10 9] 

014 (H) ic^-rj:e)C, 'mi(Dm'i-mm.3 0 ^i.z^mmwmoyh'yyVT. 
9f3^mm.^i[\^^o.'m2(Dm^mM3 0 3{c®feL^d^3 0 s a*^?^^sti-5o 

^d^3 0 8 a±{C«t/U'9->r F-fbR&lhj^S 1 2 b S i/U-»?--r K-fb 

^tlJSiVNo ^J^, ^*n;^^3 0 8 a JCti, S DElMJ^fi^MW-r^^^aAStl 

[0 110] 
[0 111] 

p^'$ixitnmm.mm^^m^7^-t^m^^mizLxmmLr:ii^K psjcdmo s h 



2 8 



2001-3097946 



#2 001-256108 



[0 112] 
[0 113] 

mz. i^^m(DmB(Dmm<Dmm(D^mmiz^:s>¥^mi^mmjkxj^t(Dmi^:^m 
{covNT, 015 (A) *^p>|gIl9 (J) ^v^mmhxmm^^o 

[0114] 

MOS FET<Dm^:^^thX. 2 - s t e p AAP (Ac t i v a t e d 
A,nneal P. r o c e s s ) Tb'^^ tlT V^So 2-step AAP^fC 
KUTti>K. Goto et al.. International Ele 
ctron Device Meeting. 1 9 9 7 J; U ^^"t^^-So 2- 
step AAP^tt, MOS FETM®>?f- hSaCDia!fM{C-b--f K'^:r~;i/X 

^-^^m^h. 't(Dmzv-':^y\^u^ymmmmm<^^^>^A^^7^o ^ 
z.x\ 'i[^x4:i'y^mmt-t^rcib(Dim^(Dmmm^noo mmmmxitmm 

(SDE) MJi!c?^^®fei?)(D-r7r>aA$:4f e)o 3c:t% ^x^yty^mmt-t 

■t^Ui^^ K (Self - Aligned Silicide) Z^UiE :>^^nz)o 
[0 115] 

t^?>X. _h|a2-step AAP^$:MV^fe«•^^C^3V^T=fe). JlSHU 3 © 

^^^tyvnym^\'^^t^^^^^tyvny^J\,'7=:.^J^^m,tfLm^m<DunllLxm 

liMOS FET<DV-X/Kl^-r>fIJ|Jc?^^(Z)?^:*?)(^-r:t>^A®||g{C, 



2 9 
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[0 116] 

i:z:5T% MO s FETmo)^- hmmumzMi'Xiti&mmt<Dr:L&)<Di/v 

CO 1 1 7] 
[0 118] 

>««4 0 ojc, mi<Dm^mm4 o 2 a:s:tjf4 02b }i^2(Dm^w^4 0 2 

c ii^m^-t^. mi ®m^fl^4 0 2 a;g:t>M 0 2 b \t}i^\z^mh'yyV7. 

^ ^m^-t^m.mx^ ^mm<Dj^m<Dm.mm\ziQ\<^x^'m^(Dmm(Dmmt. 
mm\zi'D(Dm'f'mmt.hxm^}m'^o ^KDm^mm^ 0 2 a^tjf4 0 2 bic 
fe^^T^*> ««4 0 0(DmmnK^rjt^mn^^m-t^'^m.w^4 0 1 a 
MJiSc4 0 1 hi^^m^-t^. m2(Dm^nm4 02c {c^vnt^, ««4 00® 

MMBiZ S T I (S.h allow Xrench isolation) IC J; 
^^r0'llfIJ|!c4 0 0 bjb^?^fig$tlTV>-5„ 
[0 119] 

s:*i^t-So m^ti/v aym\>tmmitizj:ijmmhx^A^^t)K ^<Dm^izit. 
m^^mmm4: 0 0 aRx^A 0 0 b±ic^-fb^>y n>m«?^^$ti;&vN„ 

^^MJ|5c4 0 2 a±{C>!f- hM®4 0 4 a ^>f- h«M4 0 6 a i:lC J: U0 
^$tlSy- Hli^^fIJ^4 0 2 b±lC>!f- himi^M4 0 4 b t^- 

hMM4 0 6 b illCj: y?^^$tl-&>5f- h«@$:?^^i--5„ ll2m^fIJ|lc4 0 
2 c±ic, ^>ft:i/U =r>M4 0 4 c i:#M^S/U n>M4 0 6 c ii^^jf^at*^ 

±^(D^tiz. mm^\:izj:<')^^-'hmmm^mmt^m^. m<ty 

U n>®4 0 4 c lt^:&Lfji^^. 



3 0 
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[0 12 0] 

y:x.v^yf (RIE) 7Sii:*tCj;^M:^'l4x^y^>i'*5:iff e)o EI 1 6 (C) 
•tiio\z. >f- h«®i:aM«l3ti:®i!lM{ci?--r Ytf '-)\^7s^-^ ^ o 9 a, 
4 0 9 bS.tJf4 0 9 C7()'??^^$tl€>c 
[0121] 

vi^v^)v^^v^-m^^m^^^^}L\zii^). 016 (D) {C5^t-j:e)(c, 

||2(Z)^^MJ!|!c4 0 2 cJiiiHl ©^^M^icOe) t>(Z)-^4 0 2 b (Jgi^TPMO 
SgM 0 2b Hm^^. ) ±i:$r^V^. HI ®^^M^Oe)t><^)f{&:i^4 0 2 a ( 
J^^TNMO SgM 0 2a ilia^-TSo ) _hlC^P Sr^f -5 i^'X hVX^' R4 1 $: 
J^^f-So ^^V^T% NMO SgM 0 2 a fC>y-bTA s $:-r:^>v£A-tS. -f^T^ 
^Att, Mn::t^;i/dE^-7&'5 3 0 k e V, K-X*;b'5 5 X 1 0 c m~2(Z)?iA^# 
T'^fe)„ i^, »«4 0 0_hlcMx.«^^l:i/U3>I^S: 1 5 nmgM3^Lfe4^®T? 
>f:^>?iA$r^f e)#-^lC«, aAx:^;;i/dE^- S:4 0 k e VlClff«)T>f :*->aAS: 
^fA^i«fcv^„ i^^?v^■^:^ l/i^'x R4 1 $:l5^5S-r<g>o 

[0 12 2] 

Ell 7 (E) {C;g^-r J: (C, NM O S g|$ 4 0 2 a JiS:^V\. PMOSS1S4 0 
2 b±i:||2^^MJ|J(4 0 2 c±{C^PS:^"r-S l/y;^ h v>?>^}7 R4 3 

bi^X h x'^^^ R4 3 i: LT, B :^>^iA1-So -r;r>^iAtt 

> *Il5tx:^;i/:^?-;b^5 k e V, K-X*}6U X 1 0 c m"2®aA^#T'=r?e> 
f^, »«4 0 0_L{cM;^li^fbt/Un>|^$:l 5 n m@;g^Lfe4^J^TM:r>a 
A$r^f e)^'^icii, ^K:^%)\^^-'^1 k e V{c]^«)T-r :r>tiA^^T;^li<fc v^ 
0 PMO SSM 0 2 bCDV->?>/ Fl/-r >i:^-5^^M^^t)«Sm^^-ffl(D#*g 
^i/U 3>M4 0 6 c |^{CB>r;r>;b'^?iA$tl'5o PMO SgM 0 2 bcOV-X 
/Kl/-r>fUl)ci:Sm^^M®#^^>>Un>M4 0 6 c i: ic^^ior :t >^A 

-g)o JiSacDX^Tii, PMO SBM 0 2 b^y-:^/ Ki/-r 

i$.}LWijm=i'^(j^Az^y'^K-^nmz^'iom^^\^f^i^^> nmo ssm o 2 a® 
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[0123] 

, M;t«RTA?£{cj; y 1 0 5 0°C. 3#r^©i^maS:^f;tli^v>„ ^(Z)^, i?- 
>f \^0vt-)\/:K^-V-4 0 9 a, 4 0 9 b^tJJ4 0 9 e (017 (E) ) 

[0124] 

017 (F) iZm-t^OlZ mim^m^4: 0 2 aJkUA 0 2 hlZ. ^tl^tl 
V-'7./\:v^yW$.4. 1 0 aiS.yf4 1 0 bjb^?^^$tlSili:%lC, ^M^^M 
®#M^i/Un>M4 0 6 c;^)'J<£^M^[:-r^o 

[0 12 5] 

ziyhh. m^^mm.m\zm.i^ht\.^UPc^mitiy')uy imtl/')nyii\t.-L 
v^y/m'^^fS^^r^h) ht^z.h\,zii^). m^6^mmm]H<Dmi\:i/')ny\zn 

[0 12 6] 

Ell 8 (G) \Z^-tii^\Z^ PMOSS402b iim2m^M^4 0 2 e 5: 
^V%, NMO S^M 0 2 a J:tC^P$:;tt-'g> L^S;^'X h R4 5 T'S^^^rM 

\/V7.V'^7^^K4. b H^-VnUil^^y^^ }L\^X. NMO Sg|$4 0 2.a 

ICS DEM(Z)^>r>^AS:^Te>= -r;r>tiAii, ^ytynhvxmx\tAs >(yir 

y^m^K iOitx:^^;!/:^- 5 k e V, K-XiTbU X 1 0 c ni"2(Z)?iA#:#T' 
=ffe)o l^S^'^ hVX^' R4 5 
[0 12 7] 

ri»CV>T^ 018 (H) \Zm-t^O\Z^ NMO SBP4 0 2 a ^||2^^fIJ|!54 0 
2 chS:Mv^, PMOSgM 0 2 b ±IC^P hVX^^R4 7 T'S 

%.±^mo. vi/T.V'^T.^ RA 1 t^'-vnmhi^^Ts^ nx^x. pmos^u 

4 0 2 b^CSDEM®-f :t>aA$:^T^o >f:r>aAli, :t LTMx.li 
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B^:r>^MV^, ^njin::^;!/^?^- 0. ,5 k e V, F-Xa7bU X 1 0 c in"^® 

Ttt, M;iiiRTA^$:Mvx. 1 0 0 0°C 3fpm<DmMm^n:^itB,\^\ 
[0128] 

^o^. ■ij'-r K'i^;*- ?:?^fK"r -5 7^«?)CD$eii^M, mxitmttyvn 

[0 12 9] 

mi 9 (I) {C:^-rJ:^lC. NMOS^4 0 2 a(3[)>i;'- hM^ilPMOS^M 
0 2 b(Dy- hm^<^tIM±lC-9--r K';7:r--;i/>^/^---t?-4 12ai:4 12bh;6^ 

[0130] 

Ml 9 ( J) lC3tt-J:e>lC, >U-9--f K (•l2;i/7T^>f >SyUiJ->r K) X^S: 

X'lt. ^Mi^y-9'-rK (co sig) miJ'^Bf&^n^o 

[0131] 
[0 13 2] 
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[0 13 3] 

^®y-^/KU>f> fIJ|5c?^fi^<Z) «) (© >r :t > ^ A i: > ^^^^m ® 'J 
-fbT'^So #M^S/U n>{cj; y^m^^Sr^l^^i&l-titi, «^g|:^{c?i^^$4xS p 
[0134] 

(ESD:E_lectro - S.t atic D.ischrage) Mii.M<DMO 
[0 13 5] 

t.^?>X. E SD]if'f4M(Z)MOS FETilbTtt, K U'-f >M^®-§|5« U 
•9--r RbL^V^^jt*^i^^M^?fe^o Je^TC, E SDlf'MCDMOS FET$:-^t^ 

}&^e)gi2 5 (J) ^x^^mvxmmt^o 

[0 13 6] 
[0137] 

^mjs&BM 5 3 i:, I yommm4 5bt ^^ti. Am:hm(D i /otas&4 5 s 
izit. E sDm^4 5 i-fy'i^t.n^o m7&upy^m^4. 5 Bit, ^hlx^- 
hM(Dm^^'mj&mi¥mh^yt^:^^iz^vm^-^n^o i/oiiig&4 5 5ii, ^ 
t.Lxtmm^^'^^- hn^m-r^mm&mh^yv>(.^iz^ijm^^n^. e 
sDiHi]i^4 5 7=fe;, ^tvxitmmM^^^- h^^m-r^ h^yi^:^^iz^vm 
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[0 13 8] 

02 1 (A) *^^BI2 5 (J) t.xr^^mvx, E sDm^tmrnm^n^^ 
tsmmu ^mm(Dm^MJiMiz-D^^xw^m-t^o 

[0139] 

02 1 (A) lZ^-tJ:olZ, m^^mmm^ 0 0 ai)^^ 5 0 0 ct.XlZj:i) 
V H ymWi 5 p 0 JC, mi (DM^mm 5 0 2 a JkXJ^ 5 0 2 b H 2 (D^^fllgc 

5 0 2 c^, msoym^mi^^ 0 2 d m4:(Dm^mm5 o 2 e n^m^-t^ 

o 

[0 14 0] 

t^. mi(Dm^mm5 0 2 a;s:tjf5 0 2 b^iitjtci^iiijf^M 

fe, ^3(Z)^^MJ|lc5 0 2 d^tJ«||4©^^Mi|Jc5 0 2 ett. -etL^tVnMMO 
S FET®»$:^bfc5?)"5. pMMOSFETCDi^. ^V^tt nMh p M ilCDHS^® 
^MMCDMOS FET$:;^LTV^T=fo^V^o 
[0141] 

«;K5 0 oaymmmx^^b-DX. mKDm^mm^ 0 2 a^tj^s 0 2 bfcM^-s 

^Si£$:^-rSpMfIi^5 0 1 aiinMMJ^S 0 1 biiSrJ^^-rSo i^S, ^2® 
^^fl^lJc 5 0 2 c {Cli, ^« 5 0 0 (Dmm^iZ STI (S.hallow X^e 
nch isolation) j: M 5 0 0 b *^?^^$nT V^So 

[0 14 2] 

^mm-t^o m^ttyvnymitmmitizj:i)mmLx%0k^^i)^. -e®^^{ci±. 
^^^^iiM^5 0 0 a^t>*5 0 0 b ±izmitty u zjymitmm-^nr^^^ 

[0143] 

M^14x^y5^>^S^{cj:y#M^S/U nymtimitty.V::^ymt.^:i^v^y^ 

mim^f-mm^ o 2 a±icy- hmmm^ 0 4 a i:>5f- i-m®® 5 0 6 a i: 

{Ci: hm$:, llim^«5 0 2 bJh{C>f- h/iife^»5 0 4 

b iiy- h«^S5 0 6 b hfCj: UJ^^^tl-Sy- h«@$:0^t^t--5o II2^^^ 
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#2 0 0 1—2 5 6 1 0 8 
5 0 2 c±iz. miti^V :nyMP 0 4c i:#M^i>U 3>M5 0 6 c t(Dm 

mmi^^m^ir^o msm^f-mm^ o 2 d±;&tj«m4(Dm^fi^5 0 2 e±iz. 

hmmm^ 0 4 a^tJ^S 0 4 bi:y%;j?vx>!f- h$ei^m5 04di:5 0 4e 
[0144] 

0 2 1 (B) \z^irii^\z. Hi ®^^M^5 0 2 a^t>*5 0 2 b i:, 112® 
^^^Mii?5 0 2 c i:$:Mv>, H3©^^Mii?5 0 2 d ilH 4 (D^^MJl? 5 0 2 e 
±,\Zf^U^M-t^iyV7. hTX^ R 6 1 ^j^m.-t^. \yV7. h x'X^ R 6 1 
X^ilLT. l|3(D^^-fI^5 0 2 d i:||4®^^Migc5 0 2 e i:lcMbT> S 
DEM(Z)P®^;r>aA$:fTe)o -f >aA^f4^li. *iix:^.;i/:^-3()V2 0 k e 
V. K-X4*U X 1 O^^cm'^-efeSo hv;35.^ R 6 1 $:IS555f -So 

[0 14 5] 

mz^ S2 2 (c) JC^^J:^tC> -fr^^^iAStDtP^iStt-ffc^SSr^f 
^^sO-aii, M^«RTA^{CJ:»J 1 0 0 or;, 1 0#^®||&^S$:ff e)c H3CD 
^^MJ^ 5 0 2 d ^114 (Dm'f-mM 5 0 2 e IC, S D EflJgc 508di:508e 

[0 14 6] 

?i?cjc, mwi^o o±L\zmx\tmti/')ni/^^n.m'^^^o rie^s^&^cdm 

^ffix 5^ > 5: M T, Mfc U n x. >y 5^ > -r -5 o 

[0 14 7] 

H 1 , H 3 Z^t5H4 (D^^flJlSt 5 0 2 a ^D? 502b, 502d ^tX^5 0 2 e 
±^C?^^!g$tlT V^S>!f- hmffi^lll2<?)^^fIiUc5 0 2 clCJ^^StlTVN^^Jf 
«Ejti:®{BfISlC^ M;^l*^ffc2^U a>lCj: UiJ-^r K'i7:f-;i/X/^--fJ-5 0 9 a7&^ 

^ 5 0 9 e ^T^^J'^^SS. f^, Jiia^RT A?g{Ci;§tS'f±'fC^S?:^f:b-rfC, mit 
U n > m ® itaxg is V N T >r ;r > A S 7^ P <Z» o T % ^ I ^ o 
[0148] 

VAf tlCDvS'ffift^a.aSr^f e»#-^lC^VNTt;, SDEMJ|lc5 08dh508e2l 
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[0149] 

•7^ hVV^^y>f -^m^m^'^^^lliZ^i). 02 2 (D) izm-t^z)tz. 

mza^m^f-ni^^ o 2 c±t:mi(Dm^mm<Do-h<D-:^5 0 2 b (i^atpmo 
sgps 0 2 b tm-t^o ) ±t^m\'\ mio^m^m^<Do-h(Dm:fs5 0 2 a ( 

JiATNUO 5^ 5 0 2 a Hm-t^o ) 3 ^t)^||4 ©^^-flJgc 5 0 2 d , 5 

0 2 e ICBlPSr^ftS h v::^^ R 6 2 S:?^M^f-5o 

[0 15 0] 

lypT.h'^T.^ R6 2^^7.^ iLhX, NM O S 5 0 2 a jC>Pf U T 
A s ^-f :t>?iA-rSc -f::r>fiAli, 1}UMx.:^f.Jl^~i!)^3 0 k e K-X» 
*^5X 1 0^^cin"2(?)^iA^#'l?ffe)„ S^5 0 o±{cM;tti^^t:e^U 3> 

0 k e VlciSi?)T-f :t>aA$:^fx.^^<^:v^o ^^v^-e. l/V:;f.h^:^i^R6 2^^ 
[0151], 

02 3 (E) lcm-ti:e)lC, NMOSm^ 0 2 Si ±jSLnm 3 RXff^ 4 m^mi^ 
502d, 502e PMOSgP502b i:l|2^T-M^ 5 0 2 c izmo 

^m-t^ hVXi^ R 6 3 ^J^m.-t^. h-TX^ R 6 3 h L 

T, B &>r:4->^At-Sc B(Z)-r5r>?iAl±, *n3^x:^;;b:^-:6^5 k e V, K~ 
X»A^4 X 1 0 1^ c in~2(Z)?iA^#T'^f e) „ i^, 5 0 0 _tlCM;tlf^>fbi/ U 
=l>m^l 5 nmg^^bfeW^?-f:^>'aA$:^f e>»-^{C^i, ?iAx^;i/dE^- 
& 7 k eV\Z^i^X^^y'^K^^'S7L\t^\^o PMO SgP5 0 2 b(D>tf- h^lt>* 

y-:;^/Ki^-r>i:J5iS^^MJ|5;5Lt>*^mi^d^M<z)#j^^$/y i3>M5 o 6 cp^ 

{CB>f;r>A^^A$tl-S„ PMO SgP5 0 2 h<D^- h;&tKy->c./ Kl^-T 

j|!c 5 1 0 b }im.ijim^n^ o 2 cmo^^m^aiyv =/>jS5 0 6 c iitcim^tcB® 

-r:t>?iA$:^f e):i i:JCj:*J, ®m0d^M<^-r:t>aAX^$:|fffclciiiDLJ&< 
T^V^o f^&. ±IH®X^T?tt, PMOSS5 0 2 b®>!f- h^t)fy-X/Fl/-f 

>fi^5 1 0 b tm.mm^m5 0 2 c mzmmz^^y^A^n^Dm^^i^tcn^ 

. NMO SgP5 0 2 aCDV-^/ K l^-T > ^ ^-SM^^ W^^^^P 5 0 2 c il{C 
|^^lC-r:t>?iA$:=ff e>XS$:MV^T*J^^^. ^i^CV^■r^ 1/ h v::^ R 6 3 
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l^afe-rSo «^5 0 0i^ (y-;^/Ki/'r>i:^<g>fIJs!c5 1 0 b) i:#MH^>>y 
jimtLxit. M;^iiRTA^jcj: u 1 0 5 or, 3 #r^co^^a.ai$:^f ^l*^V\ 

o i?--f K'i7;r-;i/;^^--y-5 0 9 a, 5 0 9 5 0 9 c, 5 0 9 d& 

tK5 0 2 e^^^-t^o 
[0 15 2] 

^23 (F) iZ^-r^oiC |gl^^fIJ|)c®NMO Sg|S5 0 2 aS.t)^PMO S 
SI5 5 0 2 b{C, -etl^tiy-X/ KU-r>M^5 1 0 a ^0^5 1 0 b*^?^^$tl 

[0153] 
[0154] 

I1I24 (G) iZ^^JzoiZ. NMO SSP5 0 2 a^^r^Pf-S L^i;>^>^ h-y-X^ 
R 6 4 SrJ^^fSa l/e>X h R 6 4 t.^- h«^5 0 6 a h L 

T, NMOSS5 0 2 alCSDEffl©>r5r>^ASrfTe)c >f:^>^Ali, -^^ty 
mthXm^ltA s >f:ty^m^^. *D5Sx:^^;i/^-5ke V, K--X**U X 1 
O^^c ni"2(D^iA^#t:-=ff -Po ^i^^?. h R 6 4 STtM^aSf-So 

[0 15 5] 

^S^CV^T', EI2 4 (H) iZ^^tJiVlZ. PMO S 5 0 2 b^lCggP S:;fr S 1/ i^' 
NVX^ R 6 5 So UVT. hV>^^ R 6 5 il^^f- t>«S5 0 6 ht.^ 

^:^^tLX. PMOSgpS 0 2 btCSDEM(Z)-r:t>-aA$:^f-^o -f^T^^iA 
it. 'i7tymt.}^Xm^itB^^y^m\'\ mm:i^:^JV^~0. 5keV, 
X**n X 1 0^^ c m~^<DmX^^Vno o l^i^:^ h-eXi5^R4 7 SrlgSsSf'So 

-e®^, sDEffl(D-r:t>^Afcj: ij^A^ntc^ >ry(Dmmt(Dr:L^(DmmM 
^n^o m^m^i^nLxit. m^itRT Am^m^^^ i o o o°c3#r^(Z)M 
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[0 15 6] 

ym^m^±izmm't^. m2m^m^5 o 2 c±^mt> \^V7. h-^x^Re 6 

^, 114 CD^^fI^5 0 4 e_t:{CJ^^$n-5 E S "Q^V^y V7.^(J:>V -7./ F 
l/-f >M^5 1 0 e tttTfeoT>!f- h««5 0 6 e (D|l|{R!l(^J^§P7b^ ?>&<5SBil3e 
l-t It ti ;t -gPMJ|!c-t y-;^/Kl/>r> M^llc-h ti $ ti 1/ i;^^ 
^ h ^J' R 6 6 - 1 R 6 6 - 2 i: |^^{C?^fifet- So 
[0 15 7] 

l/i^'X R 6 6i:. R6 6-l&t>*R6 6 - 2 ^7.^ }L\jXm7L 

[0 15 8] 

1112 5 (I) ^tJ^ (J) lC^1-^e)lC, ^Sjgl&f^Mt^NMO S§P5 0 2 a^Z>* 

PMosgp imim^f-mm 502b. i^siEMh'^^^:;^^^^?^ (ms^^^ij^ 

) 5 0 2 d jSttJfE SDM N^>e^'>^3?g|S (ll4^^fIi|Jc) 5 0 2 e {C?^^$ tlS 

hM^®^n^n<7)MM±{C-9->r F'?:t-;i/:^^--9- 512a, 512 b, 
5 12 d;S:0J5 1 2 e }&'J?^^&$;n-5o An;tT, ^Jnllg^gP (^2^^Mi|5c) 5 0 
2 cJilcM^bt/U n>lf 5 3 1 7b^^Si:i:=folC, E S Dgp (||4 ^^Millc) 50 
2 e±(?)y-X/ Kl/-r >MJ|!c(©-SPMi^JilC, U n >M 5 3 5 

a/5 3 5 b;&^^Sc V V -XV^ 7.^ ^ ^ . R 6 6 - 1 ^t/R 6 6 - 2 5:1^5^ 

[0159] 

[0 16 0] 

F (CoSig) »5 1 3;6^?^^$tlSo i^-f F"? ;t -;^;^^-i^-±;5:t>*#MM 
5 3 l^t;f5 3 5 a • 5 3 5 b JitC^i^ L C o M vWl^ 
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[0161] 

m.Uit^m±X^^ iit^iz^ E S Dm(Dh^yt^::x.^^mm-t^^t.^X^^ 
„ i^, 02 5 (I) tC^VNT, E SDfli® h^>5:;>?>^(Z)Fb-r>M^5 1 0 e 
®ff r4#aaiCi/U-9--r F^bR&itM®VX^^R e 6 - IRZ^R 6 6-2 

[0 16 2] 

[0 16 3] 

i^, ±tB®x^^cfev^T, NMO sspcoy-x/ KL^-r >fW?^^tgffl-f 

ofe*^> ^:ty^A(Dm^^^MiZhX^m^\ SDElCg5L/T%> PMOSgP 
i: N M O S i: T' ;r > ^ A ® JIM # 5: A # ^ T =fo K V ^ o 
[0164] 

(Dt=:i^<D^:ty^At. m.mm'f-ma^^m^t/v ziymi&mmt<Dtc!^(D-^:^y 

a A t . ^mm'm h^yt^7.itAnESDmh^yi^7.'$(<Dv-:7.x\^u4ym 

mmm(Dr^i^(D4^y^.Aii^mmzn^^o m^x. mm^im^mmtx^^ 

o 

[0 16 5] 
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^mm'pmzm^-t ^ t. t%iz. mmmi^m h ^ y i^' ^ ^ (d s d eu^ tmrnn 

[0 16 6] 

iLiL^izm^^^jiM^^m-r^b^t-fy'^v^^. 

[0167] 

$ Mmmi^m h^y vt. ^oy^r- vmmmoymm^ *; ^^mm^m^tf' e 
si^moyv'^yvT.^ay^- vmmm:o:>m-^^m<-t^z.}i\z^^)^ mm&m:&. 

[0 16 8] 
[0 16 9] 

(#fHi) (a) ^m^izmimnm(Dmi<DmmAx:^m2(Dmmt>m&^titc 
^mi^mm^mmt^jimt. (b) mmmi(Dmm<D-mRWsmm2(Dmm 

ic) mmm2(D^-hmm^'^^^ tLx. mn^m2(Dmm(Dmmmiz. 
mmm 1 mmmtnt^Mo^m 2 mmm<Dyf^mm^i[^A v. ^(D^m 1 (Dmmtm 

Rxyf^2<D^-'hnm(Dmm±izmi(D:7.^-D-m^mm-t^j:nt. ie) m 
v^T^ mnm 1 &'c^m2(D^- hmmtLmmm 1 (D%^-^^t ^-rx^t lx 
. mmmi(Dmm<Dmm3tmmm2(Dmm<Dmm^\i^iz. mmm2mmm<D^ 
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m^m^t^xmn. (f) ^i^cv^T', itffHUicDx/^-i^ji^&B^ag-r-sx^ii, 
(g) mmrnKD^-hmm^-^^^ tiiyx. mmm i <Dmm<Dmmmic^ mm 

(1) 

(fvfia2) t&ia (c) xgii, t(fia (f ) xa^^tcf^e) ziii&^^ggtii-ts 
(#sa 3 ) tffsan 1 3 ^ x(D^mmtm(D^^it. 750 -cj^^jiT'cdm 

SS:^t^X^T'fe€>#tH 1 X» 2 lCfB«©^#^^g®igjg^^o (2 ) 
(#IB4) $P,{c. (h) t&IB^i:5ttJfm2®>if- h«®®tfMJ:{cm2(D;^/< 
— !?-|l$:?^^-rsx^i:, (i) t.ftB^2®x/<— 9-mS:vx^i:LTttff3^l 

>s.r>*m 2 coy- h mm±Mmmm 2 ®^i«Mfi^±:{c^Mi/ u km 

e>4 *T-a)v^■r4^}^)^ 1 izmm(D^mi$^mm:(DmMJsmo (3) 
(#ta6) tffta (g) jimit. t&fa^#<*:«^±{cMi^-r-g>w— tf^M^w^ 

m<-t5;t«)®iiSiRMS:?^^-^"5X^i:, ^P^^ < i:%tfflBll i fMicS&ia^ l ® 

(#137) ^^^^<i:=fettflEmi<oy-h«^«^^->ir'-h«^T'$>y, mffB ( 
g) X^cD^tc, $e)ic, tafa^#^S^J:lcf5fa^^->?f- h«^$:?^fi^i--5 
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